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Relevance of observational influenza vaccine effectiveness studies
Worldwide, influenza is commonly recognized as a respiratory virus that causes a high number of deaths every
year, especially among elderly adults and people with chronic illnesses [1]. In order to reduce morbidity and
mortality, many countries have implemented, in the last decades, universal influenza vaccination programs with
special attention on groups at increased risk of developing the disease, such as pregnant women, children aged
6–59 months, elderly adults and individuals with specific chronic medical conditions [2].

In real-world conditions, observational (nonrandomized) studies on vaccine effectiveness (VE) could measure
the risk reduction of contracting a disease and are considered the gold standard to estimate the VE of seasonal
influenza vaccines [3,4].

Every season, influenza viruses represent an exceptional challenge for the evaluation of VE for two main reasons:

• Influenza VE is modest compared with the effectiveness of other vaccines, such as anti-pneumococcal vaccination,
accounting rarely higher than 60% in the prevention of laboratory-confirmed influenza virus infections [5,6];

• Protection against influenza may wane from one season to the next, or within the same season due to the ‘B
mismatch’ or, in other circumstances, the mutations of circulating influenza viruses serotypes could further
contribute to the reduction of influenza VE [7].

Moreover, data obtained from VE studies can help in the evaluation of influenza VE among different age groups
(such as the elderly) or among categories at high risk of contracting severe disease (such as pregnant women or
people with comorbidities) [8].

Furthermore, influenza VE analysis can identify a more appropriate type of vaccine product that can be offered
during the following season [9,10].

Mid-term & interim influenza vaccine effectiveness analyses during 2018/2019 season
During 2018/2019 influenza season, in the northern hemisphere, the influenza circulation started in the month of
October 2018, approaching the epidemic peak in February 2019 [11]. In particular, the North American subregion
(Canada and United States of America) showed an increase in activity in early November 2018 that peaked from
early February to mid-March of 2019, with a predominance (96% influenza-positive samples) of influenza A
viruses [11].

In Europe, the influenza peak was reached from early to mid-February 2019 in all three transmission zones
analyzed (eastern, northern and southwestern Europe) [11]. A 60% predominance of influenza A(H1N1)pdm09
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viruses was observed in eastern and northern Europe countries. Influenza A(H3N2) viruses were predominant only
in Belgium, France, Luxembourg and Portugal [11].

Several mid-term estimates of VE were assessed in the northern hemisphere during 2018/2019 season [12–16].
Specifically, early VE estimates were principally available for influenza A(H1N1)pdm09 viruses and only few

estimates were available for influenza A(H3N2) viruses [12–16].
The interim estimates of 2018/2019 against influenza A(H1N1)pdm09 conducted in Canada, and published

in January 2019, evaluated the VE with a test-negative design in a population of 1442 enrolled subjects of various
age groups, (median age: 35; range 1–97) with an influenza-like illness (ILI) diagnosis [12]. The VE estimates
were corrected for age groups (1–8, 9–19, 20–49, 50–64, ≥65 years), geographical area, interval from ILI onset
to specimen collection (between ≤4 or 5–7 days) and calendar time were reported for influenza A viruses and
specifically for influenza A (H1N1)pdm09 (isolated in over 90% of laboratory confirmed cases) [12].

The overall adj-VE against influenza A (H1N1)pdm09 viruses was 72% (95% confidence interval [CI]: 60–
81), and higher adj-VE values were observed among younger subjects (1–8 years old = 91%; 95% CI: 60–81
vs ≥ 65 years old = 65%; 95% CI: -1–88) [12].

An early estimate of influenza VE in children for 2018/2019 was conducted in Hong Kong. Throughout the
test-negative approach, 2016 children aged 6 months to 17 years old, who were hospitalized with febrile acute
respiratory illness (ARI) in three public hospitals of Hong Kong between September 2018 and January 2019,
were considered in the VE estimation against influenza hospitalization [13]. Similar to what was observed in the
Canadian general population, among the influenza-positive laboratory samples, 85% were attributed to influenza
A(H1N1)pdm09. Influenza VE obtained in the protection from hospitalization due to influenza viruses among
children was 90% (95% CI: 80–95) against any influenza serotypes and 92% (95% CI: 82–96) against influenza
A(H1N1)pdm09 [13].

In February 2019, Interim Estimates of 2018–19 Seasonal Influenza Vaccine Effectiveness for the United States
was published on the Morbidity and Mortality Weekly Report of the Centers for Disease Control and Prevention [14].

Data from 3254 children and adults enrolled in the US Influenza Vaccine Effectiveness Network (US Flu VE
Network) from the end of November 2018 until February 2019 were considered in the analysis [14]. Also in USA,
a considerable prevalence of influenza A(H1N1)pdm09 (74%) among laboratory-confirmed influenza cases was
observed. The early estimates indicated an overall adj-VE against all influenza serotypes of 47% (95% CI: 34–57%).
Specifically, among children aged 6 months–17 years, higher adj-VE values was reported (61%; 95% CI: 44–73%).
The adj-VE against influenza A(H1N1)pdm09 viruses was 46% (95% CI: 30–58%) [14].

From October 2018 to January 2019, interim European influenza VE estimates were collected from studies
conducted in single countries (UK, Denmark, Spain) and from two multi-country studies undertaken by the
European I-MOVE (Influenza – Monitoring Vaccine Effectiveness in Europe) network [15].

Specifically, the VE estimates were calculated for the primary care (PC) setting in Denmark, Spain, UK and via
the I-MOVE multi-country network, while the studies evaluating VE in the hospital setting were conducted in
Denmark (DK-H) and via the I-MOVE multi-country network.

In this VE analysis, considerable differences in data collection regarding setting, study periods, age groups of
population considered, case definitions, selection of patients and variables used for VE estimates adjustment should
be taken into account by the readers [15].

In general, a prevalence of laboratory-confirmed influenza A cases was observed with a proportion of influenza
A(H1N1)pdm09 viruses isolation ranging between 60% (in Spain and European Network) and 80% (in Denmark
and UK).

Estimates of VE among all ages was 32–43% against influenza A (higher for A[H1N1]pdm09 viruses) in primary
care setting and 34–38% among hospitalized older adults (slightly lower against A[H1N1]pdm09 viruses) [15].

Finally, a mid-term VE estimation against influenza, for 2018/2019 season, was conducted in Sicily (Italy) [16].
Using the test negative design and after correction for sex, comorbidities and for calendar time (week of symptom
onset of ILI), adj-VE values against A(H1N1)pdm09 and A(H3N2) influenza viruses were calculated. Data
obtained by the community-based general practitioners and pediatricians sentinel network from 1105 subjects
with ILI diagnosis was collected. Similarly to other countries in the northern hemisphere, a prevalence (98.6%)
of influenza A viruses was observed. Otherwise, in Sicily, the majority of laboratory-confirmed influenza cases was
caused by A(H3N2) viruses (62.3%).

The overall adjusted VE estimates (adj-VE) against influenza A viruses was 44.0% (95% CI: 11.2–64.7) and
similar values was reported for A(H3N2) viruses (40.7%; 95% CI: -1.0–65.3) and A(H1N1)pdm09 viruses (34.1%;
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95% CI: -27.8–66.1). Higher protective adj-VE values was observed among 15–64 years old age-group (59.5%;
95% CI: 0.03–83.1), and among the elderly (73.6%; 95% CI: 29.4–90.2) [16].

The mid-term VE estimates reported in Sicily represented, during 2018/2019 season, a unique event in the
northern hemisphere, because the different circulation of influenza A viruses allowed an estimation of VE also for
A(H3N2) serotypes [16].

Future public health perspective of mid-term & interim influenza vaccine effectiveness
analysis
In developed countries, the expected reduction of severe influenza cases, lower than the decline obtained with other
vaccinations, and the low influenza vaccination adherence observed among ‘at-risk’ categories, make the ‘real-life’
impact of influenza vaccine more difficult to measure [17,18].

Observational VE studies provide evidence for Public Health Authorities in evaluating the effectiveness of
influenza vaccination among the general population, but can also represent a useful tool in other countries with a
similar influenza epidemiology and vaccination offering, since results could be applicable elsewhere [3].

Despite the limitations due to early estimates, comparing mid-term and final VE estimates usually demonstrated
a generally good agreement [19].

VE estimates obtained at the end of the season have some advantages that should be taken into account, such as
a greater sample size and a wider range of time to conduct the analysis [19].

Conversely, interim and mid-term VE estimates could be useful for public health policy-makers during pandemic
seasons or during seasonal influenza epidemics, especially when VE estimates appear to be low, to provide additional
preventive measures and to eventually support the decision-making process for the influenza vaccine composition
for the other hemisphere [2,19].

Usually, the recommendation for the composition of the seasonal influenza vaccine by the WHO’s Global
Influenza Surveillance and Response System is determined twice a year and, due to the timeliness of mid-term VE
analysis, the interim VE estimates could be considered a fundamental benchmark for Public Health Authorities [20].

In future, in accordance with WHO guidelines, a standardized model for observational studies evaluating interim
influenza VE, with a set of variables considered as confounders for the adjustment of VE estimates, a set of inclusion
criteria for cases definition and a minimum sample size requested, should be carefully considered by researchers to
minimize the discrepancy of data reported in different studies [3].
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